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[0001] *&mte, Esmm*$(D&fmftmm*t>. msim^Mm^mm^fmr 
[0002] &i&mmz. M&mte&ffi&mLte&bmmimm&m&n<>x\,^ 

m&-&&ftf&mmkvxMm-rz>zktemmx*>z> 0 
[0004] ^(Dtz.^ mmxn&t>ftiz>bi&Mfa&ffii£mzj^ttftm*, >t^^<Dm 
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[0005] foffimmttMtte&mmfab'fribmmu z.ti%&mmmf&tL.xmm 
■tz>2fm$i£^ #^g^rv^ 0 wtfEcDt^ f&fobtm* iz>bffimfa& 

[0006] #^t£is«J§S (pluripotent stem cells) f*$*Wrti&*^<£9*5Hb#S£i£ 

WMm&VmfetlZmmfflim (embryonic stem cells : ES$BJ§&) , 1fe!%M<D%im± 
mMm*bmM£th%m&£.mmmembryomc germ cells :EGjj«K ^"UX&W 
#M^^^£;ft^J&AM#tEtt^^J!S(multipotent adult progenitor cells :MAPC 
) <D2m&m>£<%lbflX\^ 0 

[0007] ^es^m^, nmmnrnm^v. ^mmm^^mmx^^ttmm^h 
sabfhx^Zo ^m^m^^(D^^^^M(DEsmm^m^^xnt>tix^^ 

W&ft'&mJiMM) "PC, SlfiL^ia^H^ (leukemia inhibitory factor: LIF) 

^mmm^^^-r immmm&n Esmmm±^mm. mmu mm 

#(embryoid bodyrEB) k&&th%®MmmU<Dm&fc*te$tfrZ>o EB^ 

Mvimhi.<temmtknxmm'rz>^biz£<o^ g ^mmi^t^mmmm^L 
[0008] ±m<DmzftM£titcEsmmmte'bffi®imn. ^^m^McD^w^t^m 

Mh%frfrX£<mtfom*m^X\^mmfr$M2^ 3#Rg) 0 *fc, H^ESM 
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[0009] 1995*Js Thomsonbi!)m&Xm.MmfcbESmj&&ffi&^t^bK£<9^ #tiB1£#ffll 
M-M&iZh&^fr(&¥ff?J:ffi60m)o *fc, Gearhartbte, Khtem£Mmm* 

[ooio] ^^Esmmtmm. tbEsmm^fotismmi&fcnm^szkte. Kehmb ( 

Mtt^M^T^KCartial natriuretic peptide ;ANP)^<7>frj&#M#J® fiR^ 

Mz&mirzmvmmtemmbLx, ^(D^mi^Esm^xnEGmmxm^ 

20%@^^ig#V^V\ 

[0012] %m<DMmmtevx\,^fab, ^mM^^m^m^m^i-r^mtvx 
*Esmmz.mA~rz>^h\z.£o^ ^(DEsmm^mmmi^tu ^tuzm^am^ 
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^mmm<Dmmn^ibxm<^'h(D(D^ &femz&bnz>fot8smifc&. 

[0013] ^}fi x Chunhuikte, fchESjNHJ^^5-Tif^^-t?^.S-f-5^i:^J;«)^ EBtp £>hn 
[0014] -^fte, ES»d^^^*fflifa?rJ;l9i«^(^^^5^i:bT^, fllfctf . 

Esm-m, i^^y-r^ (#MW:fcittio#fl&) ^r*=vnf v& ifcgfci 1 

#J8) % TGF j3 > BMP-2 (##fF^cmi2#M) , PDGF(##ffcfcjttl3#JB) , 
Dynorphin B(##fF^CS^14#^)(D^P % Xtt»IJI&f*J©«tt^*a (reactive 
oxigen species :ROS) (##fF^Cifel5#M)^Ca 2+ (##fFi:mi6#fli)^i^P$^ 

[0015] #St£g £Sf^fo5/^>- (Noggin) ^^(Chordin) te, T!7!J# 

#fa£ll.Wi-5^£^-r5BMP(Bone Morphogenic Protein I'WM^m^^rVJ 

tibm&£tix^z>(&&w$:Mi9-2i&m)o mmz. ^v^Esmmzm^tcm 

[0016] Ifctfi, thES^BJl&^y^V^P^-e^^-rS^, ES^IS^^Eg^^jg^-rs 



WO 2005/033298 



5 



PCT/JP2004/014598 



[ooi7] j^-, =-7hvmm&¥fj:M23mm) , r^vu^^^m (4¥^nxm24^m) 





m 


I#fF^6,015,671-^B^^B# 




m 


I#fP^5,843,780^-BJ^# 


4#fF;£$fc3 


m 


S#fF^6 > 090,622^-K^B# 




BB 


g#f^PI|g03/06950^:/:7Wh 




B8 


g#f^|!8^94/05791^v^:71^y|> 


4#ff;£iifc6 


*E 


a#fPm5 > 679,783-S-PJ^ffl# 




^B#fF^5,846,770-^B^^B# 




*E 


S#fF^5,986,056-8-PJ^J# 




S6 


^#^|flm01/98463^N o ^l/5/h 



^#ffF:£iifcl:Soonpaa£K T^^^j ("Science") , 264:98, 1994 
##fF;£&fc2:Maltsev£>, r^^^XA-^-^n^^hj ("Mech. Dev."), 
44:41, 1993 

&$FffXffii3 :Maltsev£>, r-jf— ^1^— S/ 3 >"!>1J— ("Circ. Res."), 75:233, 
1994 

##fF;£&fc4:Klugib, T^—1-/V.*y-?})~%/l''4^*^V t —^3^i ("J. 
Clin. Invest."), 98:216. 1996 

&4&f?J:ffi5 : Thomson^, l^n >— *f^>f* -*zf • If • ^a^/V • — 
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Zf'^^l/tt-*Zf-V--^s(TyY-* 1 r'(y-*Zf'T*l)j31 ("Proc. Natl. Acad. 
Sci. USA") , 92:7844, 1995 

##fF^Ci^6:Thomsonb, ("Science") , 282: 114, 1998 

#4#fF;«7 : Shamblottk, \zfu*s— • Hrf'-f • ^a^/l" T>&7^ — 
^Zf'^^^'^Zf'^'^^yY'^r^y'^TZf-T^l ("Proc. Natl. 
Acad. Sci. USA"), 95:13726, 1998 

#4W:£iSfc8:Kehatib, ti?^ — ~f~;V • $r~7 • ~j3/v • ^^y^^r^^f — i/aV J ("J. 
Clin. Invest.") , 108:407, 2001 

#tM»:£iifc9:Chunhui£>, ^—^U—y 3 >'V^—^i ("Circ. Res.") , 91:508, 
2002 

#{M#fF:£iifcio : Wobusfe, • Hr? -&*c*.y — 7VK • "fc/i^ — 

^-C2^— J ("J. Mol. Cell. Cardiol."), 29:1525, 1997 

##W^:ifell:Takahashie>, ri^—^W—i/a^j ("Circulation") , 107:1912, 2003 
##f*F:£iifcl2:Behfar£>, rFASEBv^— ^-/VJ ("FASEB J."), 16:1558, 2002 
##ftt&fcl3:Sachinidis£>, til— — Ulf— ("Cardiovasc. Res.") 
, 58:278, 2003 

##fF^Cifel4: Ventura^, df~^— ^a^-y^— ("Circ. Res.") , 92:623, 
2003 

#4$W;SCifcl5:Sauer£>, rFEBSl/^— Xj ("FEBS Lett.") , 476:218, 2000 
##fF^Cmi6:Lib, rs**— t/l"^'t^'/Wtnj;- j ("J. CeU Biol."), 
158:103, 2002 

##fOTIftl7: Smith & Harland, T-fe/Vj ("Cell") , 70:829, 1992 
##fP^:ifel8:Sasaib, r-fe/kj ("Cell") , 79:779, 1994 

^SWzSCim : Re'em-Kalmafe, r^a->— 9*-f • ^ • if • ^v^A- • Ty&T^ 
— ^y-if^^X.^.^.^^yK.^^.^.T^y^J ("Proc. Natl. 
Acad. Sci. USA"), 92:12141, 1995 

#4#W;£itfc20:Zimmerman£>, H?/Vj ("Cell") , 86:599, 1996 
f&tmJCMZl-. Piccolo^, r-fe/kj ("Cell") , 86:589, 1996 
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##fF:£ifc22:Gratsch & O'Shea, r^pyyyy^l/./^a^-j ("Dev. Biol." 
) „ 245:83. 2002 

#e#f^SK23:Schultheissk, T^— ^X-T^K-^^ny^^hj ("Genes Dev."), 
11:451, 1997 

##fF^Ci^24:Sparrowe>, f^=XA-t/'f^n;y^yhj ("Mech. Dev."), 71: 
151, 1998 

##fF;$Cifc25:Monzen£>, t^rU*^? — T^K-irA^ — J ("Mol. 
Cell. Biol. w ) , 19:7096, 1999 

[0019] ^ig«,*^>fb^#^Jia^«^o^^^,M^JiS^>fbM^«^&. 

[oo2o] tt6mt±MzskT<D&mzM'rz> 0 

IS(1)^|S«0^& 0 
IE (D^fS^O^o 

s_hi5 (i) — (4) om^i^fem^&o 

T^<xm^tf ±IS(1) - (4) ©^*Ld»l^lCfE«©*-& 0 
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(8) BMPi/y^/vtem&&mirzmm*BMPT>?dt-xhx»frz±m (D — (7) <d 

(9) BMPT^=?^h^ % n—?*^ yatf-a^s* 7*!)**^. 

(ii)'M5»l&^$Mbi^ 

tt4«lflte«:^AS#M#ilta-Cfe5±S (1 1) iztidMUDjjm, 

(15)_h|E(l)-(14)(Dfpr^l«^IE^^^tf. ^j&fflJ^K^frfe, (1 
6) ±|B (1) - (14) <D^ttd>l^lc|B*©^&tcJ:5#bti^^lWJiao 

(17) fommmi>mm. mm&itxtemm^tczbizmmtt>bm&<Dmmxm\z. 
sswc, ±is(i6) izftMnfowsmm&foffimfa&mm. mmw±x\^mvtc.u 

(is) <j>jHiMu&^M, mm&±xtzimvizzbimmtt>bmm<Dmmizmm 
&%is<Dx?v—~>y*mz&^x. tmyom&±mm \zmm<ofommteb& 

(i9)±iE(i6) \zffl&<D.bi&mm&m%i&&bLX'5*?r^ >mmmmm. m 
m^xn^mutc^bimmi-^mm^mm^mmm^mxi^^o 
[0021] *&m&h&fonm&&ftMrr5&mmy—xbi.x&mmtmm. mzm>m 
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Morphogenic Protein; BMP) (D^f^Jl'tem&ftlffl'f'&ydW&W'tolr&Z.biZXV^ 

[0022] vc, BMPisy^;vtem*ifaMttmmt\$, BMP<^^/M£ig& 

v&mxtemmirzftmzmttVomzm$ku mz.t£. BMPT^=f^h^BMP7 
rvj-^KM-r^mm^m.^ ^jm^mmmm^^m)BMP^^ 

rna, mft^fc&mm^mfhfh^ 
[oo23] *%w<Difmz £v&ifemtmm*hftWsntz.ftm\mm-$. r<mmj&} <om 

Wt&iilr&mtifaX'&'Q, TEF-1, Tbx-5 X MEF2&r5MLC-2v^<^h 

[0024] *fc, ^0j^*5v^, £m&&mm<DMmmmtL.xte, -fscmzLmmzfr 
z&mmMmmm&frtetb-r. mm (hanging dro P )mmm. ^.ia^^-y-mm 

[0025] nt^ BMP^^mm^nm^mnfDmmmmRxfmm^mi'tit^ 
mmtMfa&BMPT^^-xhxm&m^xte^t, xn^tmrn-r^tc^xDm 
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[oo26] ipib, — mmzBMP^y^/]stem&tomttwm<DmMTx*i%mirz> 
[0027] t-*5v vc, foffiMtrnzm-rzifrmmbte, m.m^mmrx^mm^ 

AEigfmm&mm&g-u m^&WTKm^x^mmwmm. *mm. 
^mm)^x(D^m(Dmmi^t^mt)^h^timm^M^u es 

[0028] m<DmmmmK^^x^mm^m^mm^tmm^^b^mm^ 
*it^ ^mmm^m^m, ^m^mRxf/xteftm^mwmz^irmmzmir 

izxoxfcMztitcMmK foffiMffobvxmmtstiz. >mmmmmmti:i^x 

[0029] fommfa<D&§i*>ftimm. ^m^m^mmm^x 

\^m^h^t^m^\^m^ir^tzmz^mm(D^mKx^xi¥m^titcmm 

[0030] *»W»35l!:*fc % #tm£#«£. ^^M^J^x^^^mo^^W, 

[0031] *fcSiJ^^lfe^#^3oV>T, #3B?fltt* *mW<D*miZ£<>XftMiSfrtc.Mm*: 

m^x^x^m^titcmm^^^b-r^m^mmmm^mT^o 
[0032] *mw<Dzfrb<Dm& j $>m<Dmj&&£xfi¥fm*. um&mtemmi&m&mm 
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[0033] ^4o, *»w©iufet!:*5VNT, &m&mm&m^itmsmmAxm2i. mm 

it#5 0 ^.tl/f>{C{'i^ Guide to Techniques in Mouse Development (WassermanfbUi 
> Academic Press, 1993) ; Embryonic Stem Cell Differentiation in vitro (M.V. Wiles^ 
Meth. Enzymol. 225:900, 1993) ; Manipulating the Mouse Embryo: A laboratory 
manual (Hogan£>$j| % Cold Spring Harbor Laborayory Press, 1994) ; Embryonic Stem 
Cells (TurksenlB, Humana Press, 2002) &1%'£tlZ> 0 #.WMWlz3S\,^X0M£tlZ> 

[0034] *mmxm&m^z>z.kfc£.y, nmm^^mmmmRx^^mmm^mm 
[0035] miAwmmm8k&m^tcEsMffi L (eb3) (D^m^mmmz.^^x^ e 

M (500 ng/mL) <Dm\\tf#im}mB<DmmzR&-r&Wo 

miBmmmm^m^^cEsmm (eb3) (D^m^mm^ t-^v vc, e 

M (500 ng/mL) (D^P^^iJ,^ E BOttim^^^i-^#o 

im2]/^mm&(£>^ ^^mmB<Dmm.m^R^Bm 0 Esmm (eb3« 
^rims^eb^^^ nmmmmou n^n^mmB<Dmmm^ 

, 10. 15B#^EB(EB3>MEfe3fe)&[Hli&U #it^^^^.^^c 0 TEF-1: 
transcription enhancer factor— K MEF-2c : muscle enhancement factor-2c a~MHC 
: a -myosin heavy chain x MLC~2v: myosin light chain~2v % GAPDH: 
glyceraldehyde-3-phosphate dehydrogenase 
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m^nmmmmoB n&s^i+mEBiEBzmmmmfrhftm. mwutfois 

:ANP 

imsmmmmmo 0 g ( + ) mRxfy^ (-) heb (eb3» & 30 ft 

g, h:ANP 

ttSinlUvl^T • ^"V^f*: (MF20) n>5 0 ^ : 7=¥^ (-) mi^M 

Lp<0.01 

»t5MF20UW4=i3-— Offl^o n>5 0 ^ (-)S¥^U<0.01 

fl&:7.f-^-_L{£ESm(RD£*«U ^O^jB^kSlftWbfco mUl2 0 g K: 
*3ft5ttHjtt=n=-^Wm¥o n>5 0 ^:/^>-(-)^^*J-Lp<0.01 

imsmmmmm&m^ ^s#wa (rd ®^»4Mb»*3R k&v vr, =»-^^® a 

©(500 ng/mL)O^P^ttlbttEB©mm(CS.Hc-rj^^ /=?VS & Jf (500 
ng/mL) ^B#Wfc«L;tafef&o igU 0 «W^Srli*&bT*^© 0 ifc, 
n=8 0 ^ : jfeSfctoHg (-) }C*fUp<0.01 

mw&mmmm&m* ^itEsm& (rd ©tottsMfcR** k&v >-c, a 

SC(150 ng/mL)(D^P^^i},^EBOtiim^>S.^-r^#o C:=»— ^V» x N:7 

^xi50ng/mu (-) : mmu 0 EBftmm<D%±mtEBftm&<D%±m& m%± 
ay -» r^^aaj (om^j^r^ut^ 

tm lommmmm&m v ^cesjm (rd ©^»^bin»3R t-^v ^ g-ubmpt^ 

^rf^h® £j«(£-150 ng/mL) ©jfelJDi&SttlbttEB^m^tJI.Rtf -f f^# 0 
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[0036] ^w^fc^vvr, ^L-mmmtit^ mm, mm^^mmt^m^mtt^v 
[oo37] >mmmimmmm* o-^-^-o^^^. mm<D^it^xu.^mt^m 

%tf.m*rftffi.£tixm, ®mz&m'fz>z.bftx$z> 0 ^mmmmmxi^mm 

U ANP, GATA-4, Nkx2.5. MEF-2c^^^tf bth& 0 

[0038] fo^v 'mmmmmxfe>bffimmmmft^~*~<Dmm'±. m^^m 

N mm^mm^^v^y-^mmRm (rt-pcr) ^vM^yy-r-tf 

s hn^M, ANP N GATA-4, Nkx2.5, MEF-2c)S &SC£=*~ YttWfeWM\Wl 
%iXh<0^ *?sZs**lsjr (GenBank) (DWH^'f— *fc*3VvaflJffi nTtg-efct) 

[0039] #tBtt»jia(o^)KjWifa^©^b*?m-r5fe«)^. ^s^ws^ii^p 

[0040] #3803 »Jiffl^^>nS#l6tt##Wiai:UTH:, KU:i#*m£LTJ£<te/B£*i/CV n 
-e^**ES*BiaoA^fcb-Cr4. EB3&UI&, E14#fflJ3S, D3#{BJ^ CCE» 
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lift, ft#&KoV>ttt, ^!C«JiWft^nI<a-/P^ftSC$*tT*39, ^ife 
Bfl^-e^tffe####l^Px.T, fflkCD&^XmMatswh* Cell 70:841, 
1992;Shamblott£> % Proc. Natl. Acad. Sci. USA 95:13726, 1998;^H#fr^ 
6,090,622-^ ;Jiang£>. Nature 418:41, 2002 ;B^#ff4^01/l 101 1) Sr#flg-t"Srt 

[0041] *^8. *»wn:fflvv5^^T?$*jiejiair4, ±ia©3aK:»fe-f , «n ^wm<dw$ 

ls^<Dmm^&m.Xnbttfdfrmm(S\i*rdz & Zahner, S^#fR&|lf§|g 

02/051980^)^ ^nmm:CRVAz^w^^m\^xmhfitzMM ( 

AbuljadayeU Curr. Med. Res. Opinion 19:355, 2003), £^£teJ&#f*33:£HJjr3^3i5 
~$-%>&1®l&(Uh. Nature Med., Advance online publication ) ^<DESm%&tMW<D 

&m&}ftmm mm) ^-^-(D^^Esmmmmwmm^mm. xn^h 

(teratoma) M&m^** : 7^VXfcf$Mt\ ^ofc. ESmmz.&m&)t£Mfa£.V9 

[0042] ^fc. Esmfabmu<Dmm&m£to *m&. xti&mmmfercttb* ^mmxtb 

5,736,396^- ;Pittengerfe, Science 284:143, 1999) "^CMGjStt (Makino^ J. Clin. 
Invest. 103:697, 1999; H^#fp^§g^0 1/048151-^-) , WStimK&teirZSpocmSfa 
(B^#fF^^m03/035382^) 3&S#tf fe*LS 0 

[0043] *mwiz&\,^x, &mmtmm*b>bffimjfa&ifcmrzmmmtvxte s ^mm 
m^zm&. mmm&mm. (hanging drop)^&, icmmfobv&mmm 
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-30 0 m. &~£.v<m-i5 0 37X>x*5%<Dr.Mikmmzmmx,fcco ^fe#TM 

2 

[0044] *fc, stj^jra^b-c. ^^j^<bo*i#*^ffl v ^m&, ^wmmtvx 

/mU 0*L<telOO#|BJ}&/mL— 1 X 10 5 »/mU £9£?;§:lXtel X 10 3 »/mL 
-1 x 10 4 ^J^/mL(^^Jia^^(C/i^J;5^MUfc^-^^SOESlBJia^*a 
4-30 0 £?*U<te6-15 0 m, 37X^X5%(Dr.m^m^m^tcCO 0kW 

2 

r iz.xmm~rzz. t&x%z> 0 

[0045] ;£3§i^ nt, BMP^^-/v^^^^Ji-^#;K^{* x BMP(D^^/^^?r 

^•ttm-f btiZo ~BHz.m<DMtLxn, BMP^T^v—^xn^^^m^ 
<DmmvmB?mw(Dmm&&mxtefe±-$-z>-t>\ x\^BUp^±;v^mm.^(D 

rna, i&fr^k-&mm&mif W5„ 

[0046] £fc, BMPT>^— J*h£i3, BMP^r^y— fr^ (^Jx.f^BMP-2, BMP-4, BMP-7 

mn. xnBMP§:mm^^-r^tiM. Bup^y^vmrnnnuxfemm* 
^fe^-rmntfemtstiZo *&m\z&z&&L\<^BMPT^?=t~*hbL.xte, m 
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[0047] *mwn. ^m^nmm^-mm^BMP^^/v^muir^m^mmrx-m 
m-rzz.b&mwtu ^(Dmm^mbvxi^ m^ti^m^^^K »*u< 

BUPiy^/^nmir^mm^mmv^>^>hm&nb^xmm^imMir^ 
mbmm<D$h&z^~rjjmT*&thi^ v^*^fflv^<ws-et$ 0 mx-ft, zlwb. 

<DBMPT^?^~xhmm+&m.^??~&^&mmz.mAu ^(DMxmm^ 
mmmmb\.xm^^m.xi^(DmAmm<D^m±mm<Dmmm^m^m^^ 
ttm, m&mfbti. ^m^m^mzm^xm^thhBMPr^^^h^m 
m^\z:m\\-r^mmMmtLx^^ 0 
[oo48] ^m<D%m\zi^x, &m-t%BMPi/si-/v%&im-fzww<Dm esottm 
£m&&mm>&mirzmbmm<Dmm&M<Dhmm^<. mx.\-£. 
^vx£m&nMm&m^x&%w&mi&irZ)M&, -^^/^cdnasm^/ 

fn-fV (Fc) ^cDNA^^^rfcSl^a^^^jNBJja^Ab, ^ 
tl^^^rX^MLtc^MV^^^hm&W: (Recombinant Mouse Noggin/Fc 
Chimera;R&D systemstt. Genzyme Technology^!:) ;$SrfTIg£tl/C:}3«9, -^ty^&My 

^m&mb\.x!&uiz®imi-z>^b&x£z> 0 mmm^m^h^hmm-r 
) &te(D;3c>m&m>®imi-z>z.btfx^z> 0 ^x&rj^oft&oBMPrv^ 
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^tfX&SBE^Jte, T^BNational Center for Biotechnology (NCBI) ^<D<k^#DNA-r 

X*mfe&tlX$o>9, th(D;*r>, ^^(DS^l/^ MY(D^—*r^^ ^^(D^—^f^ 
(DMSiffimfe, •?:^^ f tvT^^#-^-:NM#005450. NM#00871U NM#07341K 
NM#009893£UTNCBIO^— *^^£;ftTV^ 0 
[0049] &$&m lZ&Z>BMPT>'?=t~*hbL>Xfe, BMP#T- (0djt ti* BMP-2, BMP-4, 

BMP-7^) f^^LT, BMPftlFbMJfamm±<DBMP^fc<Dm&ZmmJLfem 

m-rzmm. xnBMP^m^^-r^tKx^o. BMP^^mm^mux^ 

MWr%'5\%&Z-~1-yo'g:X&tUt£<, ^^(Re'em-Kalma^ Proc. Natl. Acad. Sci. 
USA 92:12141, 1995 ; Zimmerman^ Cell 86:599, 1996) x < R.TJ s =»~? ? -r>' (Piccolo^ 
x Cell 86:589, 1996 ;De Robertis^ ^H#fr^5,679,783^-;LaVallie^ 7^S#fF 
S5,846,770-^;Lavalliefe, ^B#fF^5,986,056^-) ttcDftMmk^Xm? ZZ.t 
&X%Z>o Z<Dm<DBMPT^?=?~Xb<DMcfcMtL,Xfe^ 7^y;*^>(follistatin) , 
^^^.^(fetuin) , ^Wn^V(sclerostin) , ^^'Z7rV) 
—fcmi-Zft^&mfbtl, mW&^tVX. ^V(DANh <^(cerberus) 
x ?UJ*})> (gremlin) ^l^T (Dante) ^teftTVvS (Balemans & Hiu\ Dev. Biol. 
250:231, 2002) „ XBU ^m^&ThBMPT^^^h(O^^XnU^xMU 

m>tt., ttm&mM-rz>-txmmxfoz 0 
[oo5o] £biz%Lmw(DnMiz.£i\,^x, ^mm^m^^m-r^mt^x^ /^m^> 
BMPT>>*dt^h&m^%xmtimzmfei$th~r, BMP7^#=?~xhtmm<D%}& 
, ip^bmp^^/Mk«>#]»5 i #®^-r xmx&Mt&m -rz>z.ttfx%z 0 
BMPiy^-r^Bm(Dmm^\^^-r^m(DM^mt\^x^ bmp77vj—&tiz 
Mirz&mm^tfifc&m^ziTm. ^mkm(mmm&fe&m)BMP%:®&ft 
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[0051] ^mmtDmrn^^^x^ &mm$mmztt\^xBMP(D~>^/vmm&mm~rz> 
[0052] tfr^a^^^{t§#tgtt^lHJia{c^i-§BMP(D^^/^^^$iji-^^®?r 

[0053] J£fc: % BlfM^&Vv-Cte. ES^^*^k^^*i#i-Sfc*, ^ES» 

ES^O^a-fi, igi&tfi ^100— 10000 U/mU #mXfcJ:500— 2000 U/mUiS(£> 
fijfiL^^JH^- (Leukemia inhibitory factor :LIF)^r^PbT*3<^i:^W*bV\ 

[0054] BMP(Dz/y^/utem*mmTzwm%i¥m^zMmbvx^ mmmm<D±x 
Kmm^oM^^^rx^^mit^ mK.i-£BMP(D^i-/^m^muir^m 

mtVXS^Xfe^—^^mtDBMPT^fdt^^zmx, N5i§£\ BMPT^^ 

it b mz&z-xm^z>z.b&xzz> 0 

[0055] ^^O^Jg^VvT, BMPV^y^^^Ji-^^S^bTBMPT^^^K 

*bfc_h"e, 1 ng/mL 2 ^ g/im\ £mXi35 ng/mL— 1000 ng/mU <fc«903:L< 
telO ng/mL - 500 ng/mLtf^^tfV^S S®, Xl^-f^ySat ?^tt 
SigttJ-eg&U 0*U<fi^B ^^Mi^-t-So Z<Dm<DBMPi/y*i-/l'&mffl 

-rzww&m^zm&te. ^<Dmizjt^xmmmm&^x.xm\<^btfx%z> 0 



WO 2005/033298 



19 



PCT/JP2004/014598 



[0056] ±m<D^mKM.Esmm^n^tir^m^mm^^tmm\.fc^mm 
[oo57] ^mmm^mm^m^ 2&ukfzox\ ^m^mmm<o^mx^tim ^-rm> 

— >-^&^<DfetM-^L^SJ^^3pCfc^& (Monoclonal Antibodies: principles and 
practice, Third Edition (Acad. Press, 1993) ; Antibody Engineering: A Practical 
Approach (IRL Press at Oxford University Press, 1996)-^ i/3$S\ /<—=i—/V^(D 

mfakvxnj&w&mttmfo&m&ttxm&mtfbtiz^ mutt, Fieid^t* 
#iri m^hn, a mtti/ismm-7tt—*—<DmfflTx***^>^ (G4i8) m 

xm^tit^mmn. 99%^i±<Dmmx^mmmxh^t7imm^tix^^ mm 

#fF^6,015,671#;J. Clin. Invest. 98:216, 1996) 0 

[0058] K£vmmztiti>mmjfote. &m£.mm&vom (mz.\-£. mm ^mm^ 
^(Dmmm^mm^t^mmnm^xx^mmwm^mmxh^o mx.^ esm 

mm(Dmmmmm^mm^mm^hia^mmmz.M^xm^mm^ 
mirzmm^mffl<v*?v~~^immttzb&xi*Zo mz.m.wv&. th^ws 
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[0059] x?v—~>'yKmirzwm®ntLx^ mmmzmim-ezzhwhtuimM 
zmfr-r. M%.&. fcttit&m, m$t^t&®. mmit^. mmit^m, is 
ans^ v^x, mm, m^mmm. mmmm£k*&mifhtv 
So m^^mm^mmm^mA-r^mtx^x^ ub*?***. r^v?^ 

[0060] tiit©»i Emmm<D&mmbMMfrh>bffimi&^<Dftimm^m^ 

•^-^7— « % ^>yli/6i^a-7^f=y, hnTK-M, ANP, 

GATA-4, Nkx2.5, MEF-2c^W£>*l/5o 
[0061] 1R»ttK*l¥#^«*gStbT©iL^«aj!^l6^Lrtt. ^ffi*BJi&©£# 

^mMxmmTztmmmTtfh-^zmm-rz^bftxzzAK mm 

s Sigmatt^Clonetech^h, Promegatt^ #<^— it)^^^— XA^Jfflb 
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[0062] d^^^y-^^^fe^^D#e>tvfc^s^^J^.^^^sa^^b^#^ 
^mmmmftm&mTttfr. m^mm.m, mnh&fom&, 5oitt-w^, 

[0063] te£vmmztvit>i?j6smmte. ^mn^mx^mmm^mmti. 

fomn^mx^fommmmmmk^xi^^mmi^mm^titcfo^m^mm 
mx^tth<DX3bti& mm*mi&^<D7km&mz&mzittci>^ »nasr^^ 

Shimizufx Circ. Res. 90:e40, 2002) {JdjPXUbbO^ £V>##^*£^t><£-et>J^ 

[oo64] ±iB<o^m^i^^§B^^^*rs^&i:Lr^. mmu tm&&m^xw& 

-■7 i /^^fflV^fc^J^ILW^I^■fe^-i , 9^i-^^■fe^(Mu^ryb, Cold Spring Harb. 
Symp. Quant. Biol. 67:519, 2002;Menasche. Ann. Thorac. Surg. 75:S20, 2003; 
Dowellk. Cardiovasc. Res. 58:336, 2003)&mft>tl%>&. tt{C£*l/&l&&L&V \ 

Z>t. %frftX&\^m&®Wz&^1rZbtm&&tlX\<^Z>(Mentische, Ann. Thorac. 
Surg. 75:S20, 2003 ;Reffelmann?> % Heart Fail. Rev. 8:201, 2003) 0 ES$BJtf3£3fe<7>fr 
SS&BJI&fix ^}^fofM^M<Dfo^fi&^b^t^^XX<^tc^W^^^X^ s ^(Maltse^ 
Mech. Dev. 44:41, 1993;Circ. Res. 75:233, 1994) c HglMES$BJ!&Ei35fc<Z> 

fc>bfcV\ mfrXm\,^M&&^-t~bhmm£frX\,^Z>(Klugb. J. Clin. Invest. 
98:216, 1996) 0 ^(DfcUb, ^ffi»Jte©^»fe«tr^JK»^jBHt"S±SB©^glSlJ: 
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[oo65] mzmmmzmf x^m^^McWm^mm-r^aK »To^tt*»«o 
[0066] :y^^ai^5Esm*3fe^^mottimiiMm) 

[0067] WTO^tai, ES»£LT, EB3#ffl)fe W®tl$lW± Cffl^^F^Sf] WSC 
Rl&BJJS (Andrew Nagyltdr [Mount Sinai^;*^] X*>M^-). 3ttfl29SV»l 
(* 0 #»&SI*5^1±£9J!IIA) SrJB V »CTES»IJiaa©BV 
^O+ijStt^fetwfcd^ofco ^tXk^ESJMte, 10%fi^M&JEif[L?jt, 0.1 mM MEM^ 
&3tr3/0N0U 2 mM VHfA^9Xy^ S.T^O.1 mM 2-^/K*/:/r-3i^/— /VfrgtS 
Glasgow Minimum Essential Medium (GMEM ; Sigma^t) igiJi? 1^2000 U/mL 6 ifrjpf #] 
ftJH^ (Leukemia inhibitory factor :LIF) (ESGRO;Chenucontt)£^#nbfct>0<Srffl 
V\ Manipulating the Mouse Embryo: A Laboratory Manual (HoganbHk Cold Spring 
Harbor Laborayory Press, 1994) ; Embryonic Stem Cells : Methods and Protocols ( 
TurksenH, Humana Press, 2002)#^|Smo^fe(C^V^ x *$Mfcfcj£S£rflfc*>Jfc 

[0068] mmmmzmte-rsz 0 _h^^#-e^b3 ^^urv ^esm^ 

PBST*20^^, 1 mM EDTA^tf0.25%hy7°v'^?gT^S^'r§^^^J;«9^ 
— ftM&tftBtCU lOXfjF^J&ilJfiLffif. 0.1 mM MEM&!&mT*yMWi. 2 mM L-^ 
^5>\ IkXfO.l mM 2-^/V^77 P r*^y—/V?r-g-tf a -modified Minimum Essential 
Medium ( a MEM ; Sigma*t) igife (J^T, r^HW&i&J ^2000 U/mLO LIF^r 

»LfcJ^«&^V>T N 2.5X10 5 ^Biia/mLcO»^^^p3BlLfc <> Z.<DmMWi\^ 
500 ng/mLU^^t^^h'/^^-Fc^^SS© (Recombinant Mouse Noggin/Fc 
Chimera;R&D systems£t) (OT, ^K:r/*rVfiS«jfcf^3)&8&tok 
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[oo69] Esmm^EB^m^^tc^nmmmi^rfDm^xn^tio y^mn 
. xte&mn<DMbmMx»3BmmmisfrEsmm%PBsx2mm&&, i mM edta 

ikmmxmtcvtcitiffi.<D^ m^mm^m^^^Tm^u-ummioo mm; 

ValmalkMQ * X 10 2 $BJ&/mU X«2 X 10 5 mm/mLVm&XmmVtc* ^<D 
te, SOOng/mLy^S&K^APLfCo -^tf)^ ^J!&/^:7V-MC^L#VV|£fil£- 

tfmMvxEBvi&f&tfmfrbti, b @ r^^-gp<DEB-eg 

coo7o] Esms&frbEB&i&mz&zzmb^x^ mmmm^r^m^n ofc 0 /=¥ 

X^#^PO^b^«fil?3 B rai##LfcES^J»PBST*20i5fcif^L 1 mM 

EDTA^m.25%hvzfiy^mx^m^ir^tKXK)m~mm^m^vtco §i# 

^mmmvx, 4 b mmm&ftotco zkdu. mmmm^m^-r^z b utr^^ 
by^m&n&mnistimmmvmma^ 500 n g /mLy^®e«?r»b^ 
im&ztitiEB^ / Mti%mxmtzx,tz.^m<DMm%mm i f 

Lfc 0 *m%L&wx}^ nmmmfetmm. mmmmmm^Esmm-mm^xEB 

[0071] ES^^^'M^^^>ft: N f§^bf c -^^io(Dm^i:L-C. gi£ttH]^M-r 
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mmmxnmmm^n^tzt^ s^tim&utt^it u^rv (-) m es» k 

f480%«±OEB-eifil!l^dS?fel8-C#feo 2X 10 6 ffl/mL(O»IJ!a««-e^ai«3ISrfr 

ofc«^t>pj«<0fii in] ^ /=*rV (-) #EB-cr±ft k: 10% \z.mizte\ ^ebx 

te30%JU_L, 14 0 g Kte90%^±OEB^te*jtt£^Lfc„ 7=¥V (-) pEB-C 

tt, tt»ii-slfP^fiEB<©-§p^^$*L-cv^^^, y=¥^(+)#EB-e^. m<^# 

[0072] ®j»j#ii&#te:j3vvcfc, ;^(+)mEsmmz&tfzfoffiMtmn;*c^(-) 
mEsmf&bit^xm\^<m<. Mmmms a (#^^30 g)^«4o%j^_h 

, 10 0 g ^«80%^_h, £^14 0 g £fmf£1-^T<DEB&5fc=m-— -ctetba* 

m^tv/c(®iB) 0 ^ nmmm^xmm^tiit(Dtmm, sre**, eb 

Xtemmftbtiito 

[0073] PoJ&^fcSSV^ SaeistQmbm&O&flrteX^ 0!J;tJ£lGF (insulin-like 

growth factor)-l A FGF (fibroblast growth factor)-2 x BMP-2^ % <£>it$fiB^g 

^^h^>m(DV^^>hmBM^mm^iz.mM\^x^tc.7iK y^tmu, t> 
[0074] a«©aaw«*©3tv^, Es^d^>L^»— <^^^^ 

U^R»i-t-«#lJ:oV>-Ctft9?fU/to ^-TS/^V® e ©(0^^0.5-1500 ng/mL 

fcutewm, mi<D&ikb&<f%mz&&mm&n<>id&X:&w2\zm'*o eb3*b 

fl&&T^RljNBI&i:*K «B:|fg«<0*£#fiMfc£:^U 5 ng/mL-1500 ng/mUS^tfV 

& mffitia . (-) o^rscfcisv ^im£eb© tus#»«> kftfco 

#M50 ng/mL-150 ng/mU§k&<D/^m SK^Dl-J^x #:bfcT&0#te»H4 
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[0075] mmM2 : ;*>%miz£V)Mkmmvt£EsmBfo * ^mmmmm) 

[0076] msia-iy^(+)m. xtey^i-mEBicioij^ ^m^mmmwrn^—^ 
-a^o^m^ufco mitmm<D&mmmmx»i&f&£ttEB&mmmK&i 

UXU RNeasy(Qiagen%h^)^fflL-C^RNA^m^bfCo 8fcWT\ 
SUPERSCRIPT II(InvitrogenttSI)^ffiV^-CcDNA?r^^b, sKU^— "t?ii$KHJ& 
(polymerase chain reaction ; PCR) KX*), >bfflaMmz&m&ftl&te7'<D&%i$:$itii 
Ufc c GATA-4 % TEF-1 % Tbx~5 % MEF-2c x aMHC, MLC-2v % a -cardiac actin % 

GAPDH(D#te^^o^m^fflv^fc^-r-^— izyLT<Dm<9xh% 0 

GATA-4(JI1^-|r])5'-CTGTCATCTC ACTATGGGCA-3' (SEQ ID NO:lh 
GATA-4(j^^fn])5'- CCAAGTCCGA GCAGGAATTT -3' (SEQ ID NO:2) ; 
TEF-1(IIR^'|p])5'-AAGACGTCAA GCCCTTTGTG-3' (SEQ ID NO:3) % 
TEF-l(j^^|n])5'-AAAGGAGCAC ACTTTGGTGG-3' (SEQ ID NO:4) ; 
Tbx-5(JlB^'(Rl)5 , -GGAGCCTGAT TCC AAAG AC A-3 ' (SEQ ID NO:5) . 
Tbx-5(j^^'|B])5 , -TTCAGCCACA GTTCACGTTC-3' (SEQ ID NO:6) ; 
MEF-2c(JllS^fn])5'-AGCAAGAATA CGATGCCATC-3' (SEQ ID NO:7) % 
MEF-2c(i^^[B])5'-GAAGGGGTGG TGGTACGGTC-3' (SEQ ID NO:8) ; 
a MHC (HH^Ir]) 5-GGAAGAGTGA GCGGCCATCA AGG-3' (SEQ ID NO:9) , 
aMHC(j£#lB])5'-CTGCTGGAGA GGTTATTCCT CG-3'(SEQ ID NO:10) ; 
MLC-2v(J[g^fB])5'-GCCAAGAAGC GGATAGAAGG-3' (SEQ ID NO:llK 
MLC-2v(^fpj)5'-CTGTGGTTCA GGGCTCAGTC-3' (SEQ ID NO:12) ; 
a -cardiac actin(JI|I#fR])5'-CTGAGATGTC TCTCTCTCTC TTAG-3' (SEQ ID 
NO:13). 

a -cardiac actin(i£#|R])5'-ACAATGACTG ATG AG AG ATG-3 ' (SEQ ID NO: 14) 



WO 2005/033298 



26 



PCT/JP2004/014598 



GAPDH(JI!;£|r])5'-TTCAACGGCA C AGTC AAGG-3 ' (SEQ ID NO:15h 
GAPDH(i&|p])5'-CATGGACTGT GGTCATGAG-3' (SEQ ID NO:16) 0 
[0077] PCRteBBteDNAJKy^-- tf^LTfiTaKaRa Taq (S?g 5tttM) £M£ffl U 

GeneAmp PCR System geOOCPerkin-Elmertt^J^ffiV^T^fofeo cDNASr^t? 
PCRS^?S^94 < CT*3^D^b^^, 94<C : 1&-5&C : 1#-72^C : l^MlM^ 

VTW/VT^YV/V^mmmhV)^ SYBR Green I (S}@5£*fc§SD 
Molecular Imager FX(Bio-Radth^)-e^fflbfc 0 
[0078] ttffi^ GATA-4, TEF-1, Tbx-5 S MLC-2v#(Djt^T-fi, /^rV (-) ^EB-Cfi 

(+)i^EB-e^, ^mmm^mm^t^ 0 (ob)^^^.^^^ -£<d^ 5-15 
0 1 izfi^xm^mmmi-fco MEF-2c^j&#M#j a-r^^-m, t%>\z. 

15 0 g \z&\^mm#>btitcfc^ y^>(-)mEBx*temm.&mmirz>z.bftX'% 
ang^i^ *^&<i&m£frx^zzk7!)mbfrx$>z> 0 

[0079] /^^(+)pEB^t^^L^tfj^J}&^ % ^»Jia#M^^-^-S 

&m*m*Lx\^z.b*. ftmmMfc^Mm&m&m^^xmMistc* mitmmn 
&mmmmxMj&vtcy*?>'(+)mEB^ &mmmm2 0 @ tdieiuxu. imM 
EDTA^tf0.25%hy^i/>^^-e«! ; auT*ifljia^m^-frfc o ^m^t^mmt. 
n??-^— y\jtz.i>^— ±.\c*m* (r>mws^ ^g^tu&v ^m&<D&&m 
xmmu MmmzmtcistcmmtDmf&mmm^-hftxmmistc* 10,^ 

*T-tti/>tfifo(.MF20; American Type Culture Collection) . tfihvtf—^ltfifci 
#sc-8120; Santa Cruz Biotechnology^) , ^a-T^—^feifl^sc-lSSSSjSanta 
Cruztt), ^UNrm^(#AB5490;Chemicon ; a:)^^$-fr. $blCAlexa488^f^2^ 
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(Molecular Probes*t) tM^iRft^ *3fe«IWlTfcT«*Srffofc. 

[0080] -e©*^ >i>mmmz!®m&}te^—*~-m. a f-efcw/^^r • sa-s^^MaaK 

ftWF^kffiQMM (OCT Compound. Sakura Finetek USA Inc.)-e$rf£&fflU 
^^T^^b-Cf^MbfcJt^^^y^^yh (LEICA CM3050-S) (5^m 

[0082] ^<D^^m5K^vit 0 (-) ^EBT^is fonmmK&m&jtz-?— s 
-era, EBo^g^ot5{^^M(c^oT^^^— HM4iwa^»«>fettfc. 

#*njLW\ y^(-)S^EB-ef»»J^^EBO-§i5^|5g^^O{^U /^( + 
) pEBT*f*EB(7)tSi^^-ettlb^^febn/c^V ^|BK«Ht»»t5«S»S*i:, # 

[0083] mmm3 y^wmmm -Mm<Dm^>mmm<DMmm®%:KR&irm 
w 

[0084] mgk&miK&'to 
[0085] [^1] 
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mmmm 














<10% 


+ 




80% < 




+ 


<20% 


+ 




<5% 



m&mz&tfzte®&EB(EBzmi&mm<Dm&m&^ir 0 miz&^x, mum 

=¥^(150 ng/mL)%ffiMVtcZ.t, ^-mWMV^^ft^t^^to 
[0086] Jf, ^jg^ttfO^^a^^^tt^f^bfCo HP*,, HlfiWl, 2<DW&tm 

mz, nmmmm<D3 b ra % /^vsairaso ng/mL)£r^tfj##j-ei#^u £e>^ 
&W8mmm* (0 b b ) ^t>/^vs (150 ng/mu £»LfcEs#Bj§s^te, 

LIFtf)#£t>Wefc^ ^3®l##HtfdLIF(2000 U/mL)£»^1*^ES»$rig 

[0087] 6® (150ng/mL) ^5BS 

ZltiZb^ tem&>bffiffimZm£i£<Mm.lt~f, gE$ft£r!&;*:(Gratsch & O'Shea 

, Dev. Bioi. 245:83, 2002) n&mjfam^mvMkmmmmztitz* 
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[0088] sk±<om%:£*) x Esmm&>bffifflmz®mmzMmmirz>ia-z. m&mmwiA 

[oo89] mmM4 : s*c><D>bffiMmmftm km -r^BMPopi^^m) 

[0090] mmmu 2bmm<ngiWx*&mmm&ft\<\ ;*>m&mi5o ng/munmnb 

[0091] mmms x&mjfa&m v ^oMSMbft^ i^its/^^i^M) 

^^tbTV^CYamane^ Methods Mol. Biol. 184:261, 2002 ; Schroeder£> % Proc. 
Natl. Acad. Sci. USA 100:4018, 2003) o ST2ffiffa(mffl'®lB&/<^?frbMA 

„ ST2#fflJ3&fci:, rf?|g©^l^*ffi6^^/^V— h(CORNINGtt^) K*«U 
Dulbecco MEMit^dnvitrogen/GIBCOtt^) &Cl0%(D4=l!6iEjfo.?#( 
Invitrogen/GIBCOfljSD &Jmx.fz.igM$:m V ^T^^/l^vh^^^g^Llfrb 

Jfetf>fKiM<SrlBS!lU ^-^-^PBST*2Iel^^, 2000«/2mLi##il/l^ 

mmm p g {c-guo^j}a^7o%^^y-/^^-e@^b. l^^bi^x^^? 1 

T-^i/^#:(MF20; American Type Culture Collection^®*) . 
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Horseradish Peroxidase^f&2&tn;ffc(fc^.r-^:MV v^:77l^-7MVPO (M) 

WRfcRJSS* , tCACE (3-amino-9-ethylcarbazole) MKW (— ^ W 

[0092] #J«&#fc::}3V ST2jBBia±^«aUfcES«fflJ!af*, 0 £Al*3 

m-eibz&frA&jT • ^>>^Mtti:*tt-sHH4 (^Tx MF2o^tt) mm (= n~ 

/Co &mmzuMfrb;^w&ma5o ng/mOfrsttigmxmmvtcEsm 
f&&sT2mj&±.Kmnu zbK&mmmifem 0 /^uso n g /mu $r^-tfi& 

-h-C^^^cES^IiaS^ci^— O60%^^MF20^T*$>ofcO^^j-L. /3r>- ( 
+) mX'mO%£l±<D=iv-— tm^frV) % y*3P=- >f {£MF20&§tfei«as £ 

iSi^n^- <D30%a^ttttb/c(D^L, y^(+)^-Cf*f5f^70%(Z)=ici= 

-xmmtmmzfrt^ 

[0093] (^i£^j6 :^-^^M3®{Cj;5ES^a^i3fe>il^»om^.ii^m) 

fi^ rfTJR©y3>W-Vh-=i— ^-f^-Fc ^P^SSW (Recombinant Mouse 
Chordin/Fc Chimera; R&D systems%t) (^T> ffcra-f^d&f ) j£ffc-T5) 
^fflbfCo y=¥^(500 ng/mL), ^^(500 ng/mL) ^WMX^td^m, X« 

>^e>^H^t>^Rb>fcv^^T*3 0 p B m*utEs#B]}&s:fflv\ mmmikmm<Djj 
mxmmmmzftotc mmmmm n ^EB^nmut^L mmmmm^y^ 

immmzk&^-rzkAmmxztco 
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[0094] sfc. M<DEBmjffit/fon&immm&m*\ ^-^zs^mtimut. 

V(150 ng/mLh 3U2=»— 7=V^(150ng/mL) ^r^PUfc^Jfe. XfiMft^H^fc 

o 

[0095] a— ^V^SLfcESmdH^C^C)^, /=^*n, 

&a>ofdP (III *C^(-)) , ^U?EB?#fifeHfr<D3 0 Kfcfca— ^>fV&3Hir1\ 

Ka—^s&mtiavttm (Hf(-Hc) KiSsv voi> % *^jpp (0 *(-)-»(-)) ±5^ 

EBj&ffi^lZLJ^>'&ffi%tt\^tcffiiZ.$d\/^X%>^ y^^^fa^ffiXty^hfrfc'&^^'ltfflj'ft 

[0096] \ihmmmir^y^R^—^^mm(D^\^^mir^tzit>, Esm 

l!fc(DMU$l8&X'&>Z>m&&M$®tifo (Embryonal carcinoma cells EClmfabfo 
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